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Description

This invention is generally directed to near-infrared sensitive materials, and more particularly, the present
invention relates to certain novel substituted aluminum phthalocyanine-polymer compositions which are sen-
sitive to near-infrared wavelengths and thus are useful with solid-state diode laser systems.

There is a strong demand for the development of near-infrared sensitive materials for use in optical infor-
mation processing and semi-conductor device manufacturing processes.

Such optical information processing includes, for example, high-speed laser-beam printers and optical in-
formation storage systems.

To make custom-made semi-conductor devices, near-infrared sensitive photoresists are required for use
with computer-aided solid-state diode laser-beam exposure systems.

As the light sources in near-infrared wavelengths, solid-state diode lasers are widely used because of ease
of availability. These lasers, including a gallium aluminum arsenide laser, mostly operate in wavelengths from
750 to 870 nm(nanometers). Thus the near-infrared sensitive materials must have high sensitivity in these
wavelengths.

Furthermore, for the purpose mentioned above, the materials must be able to be applied to form thin,
smooth films of high mechanical strength, high adhesiveness to the given substrate, and high optical quality.

Phthalocyanine compounds are known to be of very low toxicity, thermally and photochemically stable.
And their crystals are able to be converted into a near-infrared sensitive form from the near-infrared insensitive
form.

Some near-infrared sensitive materials containing phthalocyanine crystal in a near-infrared sensitive form
dispersed in a polymer binder are already known.

For example, there is disclosed in Journal of Imaging Science, Vol.29, No.4, 1985, page 148, a near-
infrared photoreceptor device incorporating chloroindium phthalocyanine wherein the charge photogenerator
layer contains chloroindium phthalocyanine dispersed in Vitel PE-200 (Goodyear) polyester resin. The near-
infrared sensitivity of the chloroindium phthalocyanine is based on the formation of dimers as building units
in the microcrystals. The microcrystals are obtained by ball milling the near-infrared insensitive chloroindium
phthalocyanine crystal in the presence of the solvent methylene chloride and the polyester resin.

There is disclosed in U.S.Pat. No. 4,529,688 an ablative infrared sensitive optical recording composition
containing as a component thereof a dispersion of a resinous binder and an absorbing infrared sensitive ter-
tiarybutyl substituted vanadyl phthalocyanine obtained by a solvent vapor treatment which causes recrystall-
ization of the phthalocyanine so as to be infrared absorbing. The ablative recording medium, however, requires
an air-sandwiched optical disk structure in order to provide a space that can absorb evaporized or sublimed
recording material. To fabricate such a complicated disk structure, time-consuming and thus costly processes
are required.

Titanylphthalocyanine photoreceptor devices are disclosed in DENSHISHASHIN GAKKAI-SHI, Vol.25,
No.3, 1986, wherein the infrared sensitive charge generator layer consists of infrared sensitive alphatitanyl-
phthalocyanine microcrystals dispersed in the resinous binder.

Additionally, there is reported in The Chemical Society of Japan, 1986, No.3, page 393, a magnesium
phthalocyanine-polyester dispersed type photoreceptor which is sensitive to laser diode light. The near-
infrared sensitive magnesium phthalocyanine of a new morphological structure is prepared by recrystallization
from a strong electron donative solvent such as morphaoline.

All of the above near-infrared sensitive materials containing phthalocyanine compounds belong to a class
of dispersed type compositions. Thus, they have small particles of phthalocyanine crystals dispersed therein,
meaning that they are not of high homogeneity or of high optical quality. More particularly stated, they are
not highly absorbing at near-infrared wavelengths due to light scattering caused by the small phthalocyanine
particles.

Anear-infrared sensitive material must be substantially homogeneous and of high optical quality to be truly
useful. Therefore, the phthalocyanine compound being used to this aim must be very soluble into a solvent
and a binder polymer, and yet be sensitive at near-infrared wavelengths when it is incorporated in the com-
position, although the phthalocyanine molecule itself is not sensitive at these wavelengths.

It is an object of the present invention to provide near-infrared sensitive phthalocyanine-polymer compo-
sitions having high homogeneity and high optical quality.

It is a further object of the present invention to provide near-infrared sensitive phthalocyanine-polymer
compositions which have a sensitivity to wavelengths from 750 to 870 nm.

A still further object of the present invention is to provide near-infrared sensitive phthalocyanine-polymer
compositions wherein the optical properties of said phthalocyanine-polymer compaositions, namely, absor-
bance and/or reflectivity, are capable of being thermally changed.
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Another object of the present invention is to provide near-infrared sensitive phthalocyanine-polymer com-
positions wherein the changes of the optical properties of said phthalocyanine-polymer compositions are ca-
pable of being thermally fixed.

Afurther object of the present invention is to provide near-infrared sensitive phthalocyanine-polymer com-
positions which are thermally and photochemically stable enough to be used as archival optical information
recording media on which information can be recorded by means of solid state diode lasers.

We have found near-infrared sensitive phthalocyanine compositions which meet the above objects. These
substantially homogeneous compositions comprise a substituted aluminum phthalocyanine and a polymer,
and it seems that in the near-infrared sensitive compaositions of the invention dimer or dimer aggregates of
the substituted aluminum phthalocyanine are responsible for the near-infrared sensitivity.

According to the present invention we also provide a method of forming a near-infrared sensitive phtha-
locyanine-polymer composition which contains non-crystalline substituted aluminum phthalocyanine dimers
and/or dimer aggregates, comprising the steps of

(A) coating on a substrate a solution of a substituted aluminum phthalocyanine and a polymer having at

least one component capable of forming hydrogen bonding, using a solvent which is a moderately good

solvent for said phthalocyanine and a good solvent for said polymer; and

(B) drying the coated phthalocyanine-polymer composition below the Ty (Glass Transition Temperature)

of said polymer.

In a variant of this method step (A) can be carried out using a good solvent both for the phthalocyanine
and the polymer. If this is done then there must be an intermediate stage of treating the coated phthalocyanine-
polymer composition with a solvent which is a moderately good solvent for the phthalocyanine and a good sol-
vent for the polymer, or with the vapor of such a solvent; then follows the final stage of drying the treated phtha-
locyanine-polymer composition below the Tg of the polymer.

If preferred there may be coated on the substrate a double layer of the phthalocyanine and the polymer,
this double layer then being subjected to the intermediate and final stages referred to in the preceding para-
graph.

In the accompanying drawings

Fig. 1 shows a visible-near-infrared absorption spectrum of the chloroaluminum phthalocyanine-poly(vi-
nylalcohol) composition prepared by coating a solution of said chloroaluminum phthalocyanine and said
poly(vinylalcohol) in a mixed solvent of ethyl alcohol and water (1:1 in volume).

Fig. 2 shows a visible-near-infrared absorption spectrum of the chloroaluminum chlorophthalocyanine-
acetyl cellulose composition prepared by coating a solution of said chloroaluminum chlorophthalocyanine and
said acetyl cellulose in dimethylformamide.

Fig. 3 shows a visible-near-infrared absorption spectrum of the chloroaluminum chlorophthalocyanine-
acetyl cellulose composition prepared by coating a solution of said chloroaluminum chlorophthalocyanine and
said acetyl cellulose in a mixed solvent of dimethylformamide and water (1:1 in volume).

Fig. 4 shows a visible-near-infrared absorption spectrum of a chloroaluminum chlorophthalocyanine-acet-
yl cellulose composition obtained by ethyl alcohol vapor treatment of the chloroaluminum chlorophthalocya-
nine-acetyl cellulose composition shown in Fig. 2.

Fig. 5 shows a visible-near-infrared absorption spectrum of a chloroaluminum phthalocyanine-poly(viny-
lalcohol) composition after being heated between T, (Glass Transition Temperature) of said poly(vinylalcohol)
and T; (Fixation Temperature). The absorption spectrum of the composition before heating is shown in Fig. 1.

Figs. 6(a) shows the relationship between temperature and change of absorbance at 830 nm, and Fig.
6(b) shows the relationship between temperature and change of reflectivity at 830 nm, of a chloroaluminum
phthalocyanine-poly(vinylalcohol) composition.

Fig. 7 shows a visible-near-infrared absorption spectrum of a chloroaluminum phthalocyanine-poly(viny-
lalcohol) composition after being heated above T{thermal fixation temperature).

Fig. 8 shows a cross sectional view of an optical information recording medium containing a chloroalumi-
num chlorophthalocyanine-poly(vinylalcohol) recording layer.

It is well known that the nature of the metallophthalocyanine, such as solubility and stability, greatly de-
pends on the central metal therein.

We have found that the phthalocyanines having central aluminum derivatives are particularly suitable for
use in preparing near-infrared sensitive phthalocyanine-polymer compositions.

A substituted aluminum phthalocyanine has sufficiently high solubility in an organic solvent, and further-
more, strong tendency to form dimers and/or dimer aggregates which are responsible for the sensitivity in the
near-infrared wavelengths.

In solution, the dimer formation of haloaluminum phthalocyanines is reported in Optics and Spectroscopy,
1967, page 170, which suggests that the dimer structure results from an aluminum-halogen(s)-aluminum link-
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age.
We have found that in certain appropriate polymer matrices not only haloaluminum phthalocyanines but
also other substituted aluminum phthalocyanines are capable of forming dimers and/or dimer aggregates .
Molar absorption coefficients of substituted aluminum phthalocyanine dimers at 830 nm were measured
and found to be values between 6 x 104 and 9 x 104 literemole-'ecm-'. These large values mean that a com-
position only 1 micron thick and containing 15 % by weight of the phthalocyanine will absorb about 90 % of
energy off incident light at 830 nm.
Substituted aluminum phthalocyanines which can be preferably used in the present invention have the

S
L,

wherein X is selected from the group consisting of chlorine, bromine, hydroxy, alkoxy from C, to C, or carbo-
nyloxy from C; to C,4, and Y, Y5, Y3 and Y, are selected from the group consisting of hydrogen, chlorine, bro-
mine, hydroxy, alkyl from C, to Cg, hydroxyalkyl from C, to Cg, alkoxy from C, to Cg, amino, amide from C, to
Ce, nitro, cyano and/or carbonyl from C; to C,.

It is also very important to use such a polymer that allows or helps the formation of dimers and/or dimer
aggregates of substituted aluminum phthalocyanine therein. The role of the polymer is not limited to the above.
We have found that the polymer having at least one component capable of forming hydrogen bonding stabilizes
the dimer structure, and determines the temperatures of dimer destruction and fixation of the change of opt-
ical properties of the compaosition.

A preferable polymer to be used in this invention is selected from the group consisting of poly(vinylalcohol),
poly(vinylacetal), hydroxyalkyl cellulose, acetyl cellulose, poly(saccharide), poly(vinylpyridine),
poly(vinylpyrrolidone), polyepoxide, poly(bis-epoxide), polyurethane, polyamide, or their copolymers.

To prepare a near-infrared sensitive substituted aluminum phthalocyanine-polymer composition from the
preferable substituted aluminum phthalocyanine and polymer mentioned above, it is important to control the
solubility of the substituted aluminum phthalocyanine when the composition is being formed from the wet state
with solvent.

The chloroaluminum phthalocyanine-poly(vinylalcohol) composition prepared by coating on a substrate a
solution in a mixed solvent of ethyl alcohol and water (1:1 in volume) which is a very good solvent to said
poly(vinylalcohol) and a solvent of not so high solubilizing power to chlorcaluminum phthalocyanine does show
strong absorption in near-infrared wavelengths (Fig. 1).

In contrast to the above result, chlorcaluminum chlorophthalocyanine-acetyl cellulose composition pre-
pared by coating a solution in dimethylformamide, which is a very good common solvent both to the chloroa-
luminum chlorophthalocyanine and the acetyl cellulose, does not show strong absorption in near-infrared wa-
velengths (Fig. 2).

By employing a poor solvent of chloroaluminum chlorophthalocyanine, water, together with the common
good solvent dimethylformamide, we can prepare the composition containing dimer and/or dimer aggregates
of chloroaluminum chlorophthalocyanine.

The chloroaluminum chlorophthalocyanine-acetyl cellulose composition prepared by coating a substrate
with a solution thereof in dimethylformamide and water (1:1 in volume) mixed solvent, which is a good solvent
to acetyl cellulose and a moderately good solvent to chloroaluminum chlorophthalocyanine, does show a strong
absorption in near-infrared wavelengths (Fig. 3).

The suitable solvent in this invention may be a single solvent or a mixed solvent prepared from two or more
solvents. A good to moderately good solvent may be selected from the group consisting of dimethylsulfoxide,

4



10

18

20

25

30

35

40

45

50

55

EP 0232 964 B2

dimethylformamide, N-methylpyrolidone and pyridine, alcohols, aminoalcohols, ketones, and cellosolves.
Poor solvent may be selected from the group consisting of water, hydrocarbons, halogenated hydrocarbons,
ethers and diethers.

The near-infrared insensitive composition can be transformed into the near-infrared sensitive form by
treating with a solvent or with a solvent vapor, wherein the solvent has the relatively low solubilizing power to
the phthalocyanine compared to that of good solvent.

For example, the near-infrared insensitive chloroaluminum chlorophthalocyanine-acetyl cellulose, once
it was formed from the very good mutual solvent dimethylformamide (Fig. 2), was transformed into the near-
infrared sensitive form by treating with ethyl alcohol vapor (Fig. 4). Here, it is our belief that the ethyl alcohol
softened the matrix polymer, acetyl cellulose, and induced the formation of dimers or dimer aggregates of
the chloroaluminum chlorophthalocyanine since ethyl alcohol is a moderately good solvent having lower sol-
ubilizing power than that of dimethylformamide for chloroaluminum chlorophthalocyanine .

A double layer of a substituted aluminum phthalocyanine and a polymer can be made into a near-infrared
sensitive single layer by treating with a solvent or with a solvent vapor, wherein the solvent has a relatively
low solubilizing power compared to that of good solvent.

Adouble layer of chloroaluminum phthalocyanine and poly(vinylalcohol), wherein the phthalocyanine layer
was formed by vapor-deposition and the polymer layer by coating of aqueous solution, was fabricated on a
transparent glass substrate. The double layer did not show strong absorption in the near-infrared wavelength
spectrum. The double layer could be successfully made into a single layer by treatment with the vapor of a
mixed solvent of ethyl alcohol and water (1:1 in volume). The resultant single layer had an intense absorption
in near-infrared wavelengths.

The thickness of the near-infrared insensitive composition or the double layers which can be converted
into the near-infrared sensitive composition by the solvent treatment methods is preferably less than 3 um,
more preferably less than 1 um, and most preferably less than 0.5 um, since the solvent must diffuse into the
composition or into the double layer to make a homogeneous and wet composition to induce formation of di-
mers and/or dimer aggregates of the phthalocyanine.

The formation of dimers and/or dimer aggregates of substituted aluminum phthalocyanine in a near-
infrared sensitive composition was investigated by us and is evidenced by Fourier Transform Infra-Red and
Thin Film X-ray Diffraction analyses.

The near-infrared insensitive chloroaluminum chlorophthalocyanine-acetyl cellulose compaosition (Fig. 2)
showed an aluminum-chlorine stretching band at 440 cm-1in Fourier Transform Infra-Red absorption spectrum
and substantially no diffraction peaks due to crystalline phthalocyanine in the X-ray diffraction spectrum. The
result means that the present near-infrared insensitive composition contains exclusively a monomeric form of
chloroaluminum chlorophthalocyanine.

The near-infrared sensitive chloroaluminum chlorophthalocyanine-acetyl cellulose composition (Fig. 4)
did not show the aluminum-chlorine stretching band at 440 cm~' in Fourier Transform Infra-Red absorption
spectrum. Instead, the composition showed new absorption at 310 cm-1 which is ascribed to phthalocyanine
ring deformation band. And, substantially no diffraction peak due to crystalline phthalocyanine in X-ray dif-
fraction spectrum was observed. The result means that the present near-infrared sensitive compaosition con-
tains exclusively dimers and/or dimer aggregates of chloroaluminum chlorophthalocyanine. We believe that
the dimer has a face-to-face, chlorine-bridged structure.

To avoid formation of crystalline phthalocyanine in the composition, appropriate phthalocyanine concen-
tration must be employed, although the appropriate phthalocyanine concentration depends on which substi-
tuted aluminum phthalocyanine, polymer and solvent are being used.

In the case where chloroaluminum phthalocyanine and poly(vinylalcohol) are being used, the concentra-
tion of the phthalocyanine is preferably less than 60 % by weight of the composition, more preferably less than
40%, and most preferably less than 20 %.

As already mentioned, the present near-infrared sensitive phthalocyanine-polymer compositions are high-
ly absorbing in near-infrared wavelengths. The absorbed energy is capable of being used in some photochem-
ical process if energy-accepting molecules are present (for example, sensitization) or is simply converted into
heat.

The heat thus evolved can change optical properties of the phthalocyanine-polymer compaosition, namely,
absorbance and/or reflectivity, by elevating the temperature of the compaosition above the Ty (Glass Transition
Temperature) of the polymer.

The chloroaluminum phthalocyanine-poly(vinylalcohol) near-infrared sensitive composition (Fig. 1) was
heated above the T, of the poly(vinylalcohol). The absorption spectrum of the composition after heating is
shown in Fig. 5. The strong absorption around 830 nm (Fig. 1) disappeared. This change of optical properties
of the composition occurs only above the "threshold temperature" T,. Figs. 6 (a) and (b) show temperature
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dependences of changes of absorbance and reflectivity of the composition; here the T, of poly(vinylalcohol)
is about 85 °C.

Change of optical properties of phthalocyanine-polymer compositions is found to occur through the de-
struction of the dimer structure of the phthalocyanine. The absorption at 310 cm-' due to the dimer structure
disappeared after heating above the T, of the polymer.

To fix this change of optical properties of the composition, it is required to elevate the temperature above
a certain temperature T; (Fixation Temperature) which is higher than the Ty of the polymer. This change of
optical properties is reversible if the composition is heated to a temperature between T, and T:. For
poly(vinylalcohol), T; was found to be 150 °C.

The absorption spectrum of the chloroaluminum phthalocyanine-poly(vinylalcohol) composition heated at
200 °C showed the absorption of monomeric phthalocyanine around 680 nm and small absorption of crystalline
phthalocyanine in some crystal form 640 nm (Fig. 7).

Two mechanisms of thermal fixation of change of optical properties of the phthalocyanine-polymer com-
position are apparently co-existing; the ratio of these depends on concentration of the phthalocyanine in the
composition.

It is conceivable that the monomeric phthalocyanine observed after the thermal fixation of the change of
optical properties (Fig. 7) is chemically bound to the polymer, since this monomeric phthalocyanine could not
be extracted with solvents.

After the thermal fixation, the composition becomes insoluble to a solvent. For example, the chloroalu-
minum phthalocyanine-poly(vinylalcohol) composition heated at 200°C (Fig. 7) was found to be insoluble in
the mixed solvent of ethyl alcohol and water (1:1 in volume) which was used to prepare the original composition.

Thus, the phthalocyanine-polymer compositions are useful as near-infrared sensitive photoresists which
give negative images when they are exposed to near-infrared laser light having such energy that elevates tem-
perature of the exposed part of the composition above T;. If excess laser beam energy is applied to the com-
position, then ablation occurs. In such case, the composition, in turn, is regarded as a near-infrared photoresist
of a positive type. The phthalocyanine-polymer compositions, both of unheated and heated to cause thermal
fixation are very stable to temperature (when unheated below T) and to light.

Chloroaluminum phthalocyanine-poly(vinylalcohol) composition before and after exposure to 830 nm laser
beam, which could have caused thermal fixation of change of optical properties, showed only a 2 % additional
change of optical properties after being left in an environment of 60 °C and 90 % relative humidity for 1000
hours.

The result ensures that the present near-infrared sensitive phthalocyanine-polymer compositions are in-
valuable and useful as archival optical information media.

Fig. 8 shows a cross sectional view of a preferred embodiment of such an optical information recording
medium containing a substrate 80; a near-infrared sensitive phthalocyanine-polymer recording layer 81; and
a reflecting layer 82.

The phthalocyanine-polymer optical information recording media have probably some other advantages:

(a) these media do not require the air-sandwiched structure of the usual optical recording disk, since these

are not ablative but a phase-change type. (If excess laser beam energy is given to the medium, the me-

dium, in turn, becomes an ablative type medium.), and

(b) recorded information on the media can be read out both in transmission and in reflection in near-

infrared wavelengths by means of solid state diode lasers.

The invention will be further illustrated by the following preferable embodiments, but the invention is not
intended to be limited to the details described therein.

EXAMPLE 1

0.05 g of chloroaluminum phthalocyanine and 0.5 g of poly(vinylalcohol) (Nihon Gohsei Kagaku, GOHSE-
NOL KP-06: My:30,000, saponified in 71 to 75 %) were dissolved into 9.5 g of a mixed solvent of ethyl alcohol
and water (1:1 in volume) by vigorous stirring and ultrasonic agitation. The resultant solution was filtered
through a Teflon membrane filter of 1 um pore size (Toyo Roshi), then spin coated on a glass substrate at spin
rates of 1000 rpmin for 20 s and then 2000 rpmin for 20 s. A clear, smooth and continuous film was obtained
after drying at 60 °C for 5 min. The thickness of the film was 1.0 um.

Fig. 1 shows an absorption spectrum of the film. A strong absorption peak was observed 830 nm with
absorption co-efficient of 9x104 literemole-lecm-1 calculated for the dimer.

Then the film was heated for 10 min, and relationships between temperature and change of absorbance
at 830 nm (Fig. 6 (a)) or between temperature and change of reflectivity at 830 nm (Fig. 6 (b)) were obtained.

As clearly seen in Figs. 6, the changes of absorbance and reflectivity reflected the "threshold tempera-
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tures". Here it is about 85 °C, which is the T of poly(vinylalcohol) used.

An absorption spectrum of the film heated at 100 °C is shown in Fig. 5, where the strong absorption around
830 nm has disappeared.

An absorption spectrum of the film heated at 200 °C is shown in Fig. 7. Prolonged heating or heating at
higher temperature than 200 °C could not substantially change the absorption spectrum any further.

Then two films, one as prepared and the other heated above 200 °C, were exposed to an environment of
60 °C and 90 % relative humidity for 1000 h. Neither of them showed a change in optical properties more than
2 % of the original amount.

EXAMPLE 2

Following generally Example 1, except that 0.1 g of chloroaluminum chlorophthalocyanine was used, a
film of the phthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate. In absorption
spectra, the films, as prepared and heated, showed almost the same behavior as the films of the chloroalu-
minum phthalocyanine-poly(vinylalcohol) composition of Example 1.

EXAMPLE 3

Following generally Example 1, except that 0.05 g of hydroxyaluminum phthalocyanine was used, a film
of the hydroxyaluminum phthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate.
The absorption spectrum of the film as prepared was almost the same as that of the film of chloroaluminum
phthalocyanine-poly(vinylalcchol) composition (Example 1).

EXAMPLE 4

Following generally Example 1, except that 0.05 g of acetoxyaluminum phthalocyanine was used, a film
of the acetoxyaluminum phthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate.
The absorption spectrum of the film as prepared was different only in the magnitude of absorption from that
of the film of chloroaluminum phthalocyanine-poly(vinylalcohol) composition (Example 1).

EXAMPLE 5

Following generally Example 1, except that 0.05 g of bromoaluminum phthalocyanine was used, a film of
the bromoaluminum phthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate. In ab-
sorption spectra,the films, as prepared and heated, showed almost the same behavior as the films of chlor-
oaluminum phthalocyanine-poly(vinylalcohol) composition (Example 1).

EXAMPLE 6

Following generally Example 1, except that 0.5 g of hydroxyethyl cellulose was used, a film of the chiro-
loaluminum phthalocyanine-hydroxyethyl cellulose composition was prepared on a glass substrate. In absorp-
tion spectra, the films, as prepared and heated, showed almost the same behavior as the films of chloroalu-
minum phthalocyanine-poly(vinylalcohol) composition (Example 1).

EXAMPLE 7

Following generally Example 1, except that 0.5 g of poly(N-vinylpyrrolidone) was used, a film of the chlor-
oaluminum phthalocyanine-poly(N-vinylpyrrolidone) composition was prepared on a glass substrate. The film
showed almost the same absorption as that of the film of chloroaluminum phthalocyanine-poly(vinylalcohol)
composition (Example 1).

EXAMPLE 8

Following generally Example 1, except that 0.5 g of poly(4-vinylpyridine) was used, a film of the chloroa-
luminum phthalocyanine-poly(4-vinylpyridine) composition was prepared on a glass substrate. The film
showed almost the same absorption as that of the film of chloroaluminum phthalocyanine-poly(vinylalcohol)
composition (Example 1). The "threshold" temperature of thermal fixation of change of optical properties in
this polymer is 250 °C, much higher than that in poly(vinylalcchol).
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EXAMPLE 9

0.1 g of chloroaluminum chlorophthalocyanine and 0.5 g of poly(vinylalcohol) were dissolved into 9.5 g of
a mixed solvent of dimethylformamide and water (1:1 in volume). The resultant solution was filtered through
Teflon membrane filter of 1 um pore size, then spin coated on a glass substrate at spin rates of 1500 rpmin
for 20 s and then 3000 rpmin for 20 s. A clear, smooth and continuous film was obtained after dry at 60 °C for
5 min. The thickness of the film was 0.5 pm.

An intense absorption 830 nm was observed as shown in Fig. 3.

The thermal behavior of this film was completely the same as those of the films prepared in Example 1,
meaning that the optical and thermal properties of the phthalocyanine-polymer compasition are little affected
by the kinds of solvent used in preparation.

EXAMPLE 10

0.1 g of chloroaluminum chlorophthalocyanine and 0.5 g of poly(saccharide) (pullulan, Nakarai Chem., Mw:
200,000) were dissolved into 9.5 g of a mixed solvent of dimethylformamide and water (80:20 in volume), and
a film of the chloroaluminum chlorophthalocyanine-poly(saccharide) composition was prepared on a glass
substrate by following the procedures in Example 1.

An intense absorption 830 nm was observed.

EXAMPLE 11

0.2 g of chloroaluminum chlorophthalocyanine and 0.2 g of poly(vinylalcohol) were stirred and dissolved
into 9.5 g of dimethylformamide, some of the phthalocyanine remained insoluble. Afilm of the chloroaluminum
chlorophthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate by following the pro-
cedures in Example 1. The thickness of the film was 0.3 pm.

An absorption around 830 nm was not observed.

The film having an intense absorption around 830 nm was obtained by ethyl alcohol vapor treatment for
30 min.

The thermal behavor of this film was completely same as that of the film prepared in Example 1.

EXAMPLE 12

0.2 g of chloroaluminum chlorophthalocyanine and 0.2 g of acetyl cellulose were stirred and dissolved into
9.5 g of dimethylformamide, some of the phthalocyanine remained insoluble. A film of the chloroaluminum
chlorophthalocyanine-acetyl cellulose composition was prepared on a glass substrate by following the proce-
dures in Example 1. The thickness of the film was 0.4 um.

An absorption around 830 nm was not observed (Fig. 2).

The film having an intense absorption around 830 nm was obtained by ethyl alcohol vapor treatment for
30 min (Fig. 4).

The thermal behavior of this film was very similar to that of the film prepared in Example 1.

EXAMPLE 13

Chloroaluminum phthalocyanine was charged to a vessel made of molybdenum or tungsten. The vessel
was placed in a vacuum chamber and then connected to a source of current. A glass substrate was placed
just above a evaporation vessel. The vacuum chamber was evacuated to 133.3 x 10-% Pa (10-5 torr). Current
was applied to the vessel to raise the temperature to 500°C. Evaporation of chloroaluminum phthalocyanine
was continued until the thickness reached 100 min (1000 angstroms) with a deposition rate of 0,5 min.A-1 (5
angstroms es-1). Deposition was monitored with a quartz oscillator thickness sensor.

The vapor-deposited chloroaluminum phthalocyanine film did not have an intense absorption in wave-
lengths longer than 800 nm.

The film was over-coated with poly(vinylalcohol) thin film of 250 min (2500 angstroms) thickness which
was formed by spin coating an aqueous solution of poly(vinylalcohol) (2.5 weight %). This over-coated, thus
double layered film again did not show a strong absorption in near-infrared wavelengths.

The over-coated film was exposed to a vapor of a mixed solvent of ethyl alcohol and water (1:1 in volume)
for 30 min. The resultant film had a strong absorption around 830 nm. Thermal and optical properties of the
film was almost same as those of the film prepared in Example 1.
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The vapor-treated film was found to be a single layer of the aluminum phthalocyanine-poly(vinylalcohol)
composition, since the film was completely soluble and removable with water.

EXAMPLE 14

Following generally Example 1, except that a bar-coater was used instead of spin coater, a film of the chlor-
oaluminum phthalocyanine-poly(vinylalcohol) composition was prepared on a glass substrate. The thickness
of the film was 1 pm.

The film showed essentially the same absorption except for intensity as that of the film of chloroaluminum
phthalocyanine-poly(vinylalcohol) composition prepared in Example 1.

The film was subjected to exposure to a focused and pulsed laser beam of 830 nm which was emitted
from gallium aluminum arsenide laser. The exposure was performed with a laser output power of 2 mW and
with 200 nanoseconds exposure time.

The film was rinsed with water after exposure. The part of the film exposed to laser beam was insoluble,
while the unexposed part was soluble. As a result, negative images were developed.

When the exposure was done with a laser output power of 7 mW, the exposed part of the film was grooved.
Thus, positive images were obtained without development.

EXAMPLE 15

0.1 g of chloroaluminum chlorophthalocyanine and 0.5 g of poly(vinylalcohol) were dissolved into 9.5 g of
a mixed solvent of ethyl alcohol and water (60:40 in volume) by vigorous stirring and ultrasonic agitation. The
resultant solution was filtered through a Teflon membrane filter of 0.2 um pore size, then spin coated on a
poly(methylmethacrylate) substrate of 1.2 mm thickness at spin rates of 4000 rpmin for 20 s and then 5000
rpmin for 20 s. A clear, smooth and continuous film was obtained after drying at 60 °C for 5 min. The thickness
of the film was 0.2 pm.

The film had an intense absorption in near-infrared wavelengths, absorption maximum at 830 nm with
absorbance of 0.25.

An aluminium reflective layer of 80 min (800 angstroms) thickness was vapor-deposited onto the chlor-
oaluminum chlorophthalocyanine-poly(vinylalcohol) film to give the optical recording medium shown in Fig. 8.

The optical recording medium thus obtained was subjected to exposure to a focused and pulsed laser beam
of 830 nm which was emitted from gallium aluminum arsenide laser. The exposure was performed through
the substrate with a laser output power of 2 mW and 200 or 500 nanoseconds exposure time. The reflectivity
of the exposed part of the optical recording medium was monitored to know whether recording was successful.

The exposed part of the optical recording medium showed marked increase in reflectivity, which means
that the absorption at 830 nm of the exposed part was decreased, thus increasing the out-coming reflection
from the aluminum reflective layer.

The optical recording media before and after exposure to the laser beam showed only 2 % of additional
change in optical properties after being left in an environment of 60 °C and 90 % relative humidity for 1000
h.

EXAMPLE 16

0.2 g of chloroaluminum chlorophthalocyanine and 0.2g of acetyl cellulose were dissolved into 9.5 g of
dimethylformamide. Some of the phthalocyanine remained insoluble. The resultant solution was filtered
through a Teflon membrane filter of 0.2 um pore size, then spin coated on a glass substrate of 1.2 mm thickness
at spin rates of 2000 rpmin for 20 s and then 4000 rpmin for 20 s. A clear, smooth and continuous film was
obtained after drying at 100 °C for 5 min. The thickness of the film was 0.25 pm.

An intense absorption around 830 nm was not observed.

The film having an intense absorption around 830 nm was obtained by ethylalcohol vapor treatment for
30 min.

Thefilm had both an intense absorption and reflection in near-infrared wavelengths. Absorption maximum
was at 830 nm with absorbance of 0.45 and reflectivity at 830 nm was 21 % which was high enough to be able
to focus the laser beam on the film.

The film was subjected to exposure to a focused and pulsed laser beam of 830 nm which was emitted
from gallium aluminum arsenide laser. The exposure was performed through the substrate with a laser output
power of 2 mW or 7 mW and 500 nanoseconds exposure time. Reflectivity of the exposed part of the optical
recording medium was monitored to know whether recording was successful.
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The part of the optical recording medium exposed to 2 mW laser beam showed an increase in reflectivity.
The part of the optical recording medium exposed to 7 mW laser beam showed a marked decrease in reflec-
tivity; decreased from 21 % to 7 %. The exposed part turned out to be ablated by observation with a micro-
scope. The optical recording media before and after exposure to the laser beam showed only 2 % of additional
change of optical properties after being left in an environment of 60 °C and 90 % relative humidity for 1000
h.

Claims

1. Anear-infrared sensitive information recording composition comprising a polymer and a substituted metal
phthalocyanine characterized in that the composition contains non-crystalline substituted aluminum
phthalocyanine dimers and/or dimer aggregates to provide a substantially homogeneous composition ca-
pable of recording without ablation.

2. A method of heating a near-infrared sensitive phthalocyanine-polymer composition as defined in claim
1, wherein said phthalocyanine-polymer compaosition is exposed to a laser light.

3. Amethod of heating a near-infrared sensitive phthalocyanine-polymer composition as in claim 2, wherein
the laser light is emitted from a solid state diode laser.

4. Amethod of heating a near-infrared sensitive phthalocyanine-polymer composition as in claim 2, wherein
the laser light has an emission wavelength from 750 to 870 nm.

5. A near-infrared sensitive phthalocyaninepolymer composition as in claim 1, wherein thermal change of
optical properties of said phthalocyanine-polymer composition occurs above the Tg (Glass Transition
Temperature) of said polymer.

6. Anear-infrared sensitive phthalocyanine-polymer compasition as in claim 1, wherein thermal fixation of
change of optical properties of said phthalocyanine-polymer composition occurs above a certain tem-
perature T; (Fixation Temperature) higher than the T, of said polymer.

7. A near-infrared sensitive phthalocyanine-polymer composition as in claim 1, which is capable of being
insolubilized to solvent by heating above the Ts.

8. Anear-infrared sensitive phthalocyanine-polymer composition as in claim 1, wherein the substituted alu-
minum phthalocyanine has the formula

Y,
N !

e X‘§

N AL N

’

N N
|4
Yz

wherein X is selected from the group consisting of chlorine bromine, hydroxy, alkoxy from C, to C, or car-
bonyloxy from C, to C4, and Y4, Y5, Y3 and Y, are selected from the group consisting of hydrogen, chlorine,
bromine, hydroxy, alkyl from C; to Cg, hydroxyalkyl from C, to Cg, alkoxy from C, to Cg, amino, amide
from C, to Cg, nitro, cyano and/or carbonyl from C, to C,.

9. Anear-infrared sensitive phthalocyanine-polymer composition as in claim 1, wherein said substituted alu-
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minum phthalocyanine is chloroaluminum chlorophthalocyanine.

Anear-infrared sensitive phthalocyanine-polymer composition as in claim 1, wherein said substituted alu-
minum phthalocyanine is bromoaluminum bromophthalocyanine.

A near-infrared sensitive phthalocyanine-polymer composition as in claim 1, wherein said polymer has
at least one component which is capable of forming hydrogen bonding.

A near-infrared sensitive phthalocyanine-polymer composition as in claim 11, wherein said component
which is capable of forming hydrogen bonding is a hydroxy group.

A near-infrared sensitive phthalocyanine-polymer composition as in claim 12, wherein said polymer is se-
lected from the group consisting of poly-(vinylalcohol), poly(vinylacetal), hydroxyalkyl cellulose, acetyl cel-
lulose, poly(saccharide), poly-(vinylpyridine), poly(vinylpyrrolidone), polyepoxide, poly(bis-epoxide), poly-
urethane, polyamide, or their copolymers.

A method of forming a near-infrared sensitive phthalocyanine-polymer composition which contains non-
crystalline substituted aluminum phthalocyanine dimers and/or dimer aggregates, comprising the steps
of
(A) coating on a substrate a solution of a substituted aluminum phthalocyanine and a polymer having
at least one component capable of forming hydrogen bonding, using a solvent which is a moderately
good solvent for said phthalocyanine and a good solvent for said polymer; and
(B) drying the coated phthalocyanine-polymer composition below the T, of said polymer.

A method of forming a near-infrared sensitive phthalocyanine-polymer composition which contains non-
crystalline substituted aluminum phthalocyanine dimers and/or dimer aggregates, comprising the steps
of
(A) coating on a substrate a solution of a substituted aluminum phthalocyanine and a polymer having
at least one component capable of forming hydrogen bonding, using a good solvent common to said
phthalocyanine and said polymer;
(B) treating the coated phthalocyanine-polymer composition with a solvent or solvent vapor, said sol-
vent being a moderately good solvent for said phthalocyanine and a good solvent for said polymer; and
(C) drying the treated phthalocyanine composition below the T of the said polymer.

A method of forming a near-infrared sensitive phthalocyanine-polymer composition which contains non-
crystalline substituted aluminum phthalocyanine dimers and/or dimer aggregates, comprising the steps
of
(A) constructing on a substrate a double layer of a substituted aluminum phthalocyanine and a polymer
having at least one component capable of forming hydrogen bonding
(B) treating said double layer with a solvent or solvent vapor, said solvent being a moderately good
solvent for said phthalocyanine and a good solvent for said polymer; and
(C) drying the treated phthalocyanine composition below the T of the said polymer.

Patentanspriiche

1.

Im nahen Infrarot empfindliche Mischung zur Informationsaufzeichnung, umfassend ein Polymeres und
ein substituiertes Metallphthalocyanin, dadurch gekennzeichnet, dal die Mischung nicht-kristalline sub-
stituierte Aluminiumphthalocyanindimere und/oder Dimeraggregate enthalt, um eine im wesentlichen ho-
mogene, zur Aufzeichnung ohne Ablation fahige Mischung zu liefern.

Verfahren zur Erwarmung einer im nahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung wie
in Anspruch 1 definiert, bei welchem diese PhthalocyaninPolymer-Mischung Laserlicht exponiert wird.

Verfahren zur Erwarmung einer im hahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung nach
Anspruch 2, bei welchem das Laserlicht von einem Festkorper-Diodenlaser emittiert wird.

Verfahren zur Erwarmung einer im nahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung nach
Anspruch 2, bei welchem das Laserlicht eine Emissionswellenl&nge von 750 bis 870 nm besitzt.
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Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 1, bei welcher thermi-
sche Verédnderung der optischen Eigenschaften dieser Phthalocyanin-Polymer-Mischung oberhalb von
T, (Einfrierbereich) dieses Polymeren erfolgt.

Im nahen Infrarot empfindliche Phthalocyanin Polymer-Mischung nach Anspruch 1, bei welcher thermi-
sche Fixierung der Veranderung von optischen Eigenschaften dieser Phthalocyanin-Polymer-Mischung
oberhalb einer bestimmten Temperatur T; (Fixationstemperatur) erfolgt, welche hdher als T, dieses Po-
lymeren liegt.

Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 1, welche durch Erwér-
mung oberhalb von T; gegeniiber Losungsmittel insolubilisiert werden kann.

Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 1, bei welcher das sub-
stituierte Aluminiumphthalocyanin die Formel hat:

4\,& .
0
ouC
}-—H H

18
Yz

worin X aus der aus Chlor, Brom, Hydroxy, Alkoxy mit C, bis C, oder Cabonyloxy mit C, bis C, bestehenden
Gruppe ausgewahlt ist, und

Y1, Ys, Yz und Y, aus der aus Wasserstoff, Chlor, Brom, Hydroxy, Alkyl mit C, bis Cg, Hydroxyalkyl mit C,
bis Cg, Alkoxy mit C, bis Cg, Amino, Amid mit C, bis Cg, Nitro, Cyano und/oder Carbonyl mit C, bis C4 be-
stehenden Gruppe ausgewahit sind.

Im nahen Infrarot empfindliche phthalocyanin-Polymer-Mischung nach Anspruch 1, bei welcher dieses
substituierte Aluminiumphthalocyanin Chloraluminiumchlorphthalocyanin ist.

Im nahen Infrarot empfindliche phthalocyanin-Polymer-Mischung nach Anspruch 1, bei welcher dieses
substituierte Aluminiumphthalocyanin Bromaluminiumbromphthalocyanin ist.

Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 1, bei welcher dieses
Polymere wenigstens einen Bestandteil aufweist, der zur Bildung von Wasserstoffbriicken in der Lage
ist.

Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 11, bei welcher dieser
Bestandteil, der zur Wasserstoffbriickenbildung in der Lage ist, eine Hydroxylgruppe ist.

Im nahen Infrarot empfindliche Phthalocyanin-Polymer-Mischung nach Anspruch 12, bei welcher dieses
Polymere aus der aus Poly(vinylalkchol), Poly(vinylacetal), Hydroxyalkylcellulose, Acetylcellulose,
Poly(saccharid), Poly(vinylpyridin), Poly(vinylpyrrolidon), Polyepoxid, Poly(bis-epoxid), Polyurethan, Po-
lyamid oder deren Copolymeren bestehenden Gruppe ausgewahlt ist.

Verfahren zur Herstellung einer im nahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung, die
nicht kristallin substituierte Aluminium Phthalocyanindimere und/oder Dimeraggregate enthalt, mit den
Schritten:
(A) Aufschichten einer Losung eines substituierten Aluminium Phthalocyanins und eines Polymers mit
zumindest einem zur Bildung einer Wasserstoffbindung féhigen Bestandteil auf einen Trager unter Be-
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nutzung eines maRig guten Lésungsmittels fiir das Phthalocyanin und eines guten Losungsmittels fir
das Polymer; und
(B) Trocknen der aufgeschichteten Phthalocyanin-Polymer-Mischung unterhalb T, dieses Polymers.

15. Verfahren zur Herstellung einer im nahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung, die
nichtkristallin substituierte Aluminium Phthalocyanindimere und/-oder Dimeraggregate enthalt, mit den
Schritten:

(A) Aufschichten einer Ldsung eines substituierten Aluminium-phtalocyanins und eines Polymers mit
zumindest einem zur Bildung einer Wasserstoffbindung féhigen Bestandteil auf einen Trager unter Be-
nutzung eines fir das Phthalocyanin und das Polymer gemeinsam guten Losungsmittels;

(B) Behandeln der aufgeschichteten Phthalocyanin-Polymermischung mit einem L&sungsmittel oder
einem Dampf eines Lésungsmittels, wobei dieses Lésungsmittel ein maRig gutes Lésungsmittel fiir das
Phthalocyanin ein gutes Lésungs- mittel fir das Polymer ist, und

(C) Trocknen der behandelten Phthalocyanin-Mischung unterhalb T, des Polymers.

16. Verfahren zur Herstellung einer im nahen Infrarot empfindlichen Phthalocyanin-Polymer-Mischung, die
nicht kristallin substituierte Aluminium Phthalocyanindimere und/oder Dimeraggregate enthalt mit den
Schritten:

(A) Aufbau einer Doppelschicht eines substituierten Aluminium Phthalocyanins und eines Polymers mit
zumindest einem zur Bildung einer Wasserstoffbindung fahigen Bestandteil auf einen Trager,

(B) Behandeln dieser Doppelschicht mit einem L&sungsmittel oder einem Dampf eines Losungsmittels,
wobei dieses Lésungsmittel ein maRig gutes Lésungsmittel fir das Phthalocyanin und ein gutes L&-
sungsmittel fir das Polymer ist, und

(C) Trocknen der behandelten Phthalocyanin-Mischung unterhalb T, dieses Polymers.

Revendications

1. Composition d’enregistrement de I'information sensible au proche infrarouge comprenant un polymére
et une métal phtalocyanine substituée caractérisée en ce que la composition contient des diméres et/ou
agrégats de diméres d’aluminium phtalocyanine non cristalline substituée pour former une composition
sensiblement homogéne capable d’enregistrer sans ablation.

2. Méthode de chauffage d’'une composition de polymére-phtalocyanine sensible au proche infrarouge telle
que définie a la revendication 1, ou ladite compgsition de polymére-phtalocyanine est exposée a une lu-
miére laser.

3. Méthode de chauffage d’'une composition de polymére-phtalocyanine sensible au proche infrarouge selon
la revendication 2, ou la lumiére laser est émise par un laser a diode a semi-conducteurs.

4. Méthode de chauffage d’'une composition de polymére-phtalocyanine sensible au proche infrarouge selon
la revendication 2, ou la lumiére laser a une longueur d’onde d’émission de 750 a 870 nm.

5. Composition d’'un polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou le
changement thermique des propriétés optiques de ladite composition de polymére-phtalocyanine se pro-
duit au dela de Ty (Température de Transition Vitreuse) dudit polymere.

6. Composition d’'un polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou la
fixation thermique du changement des propriétés optiques de ladite composition de polymére-phtalocya-
nine se produit au dela d'une certaine température T, (Température de Fixation) supérieure a T, dudit po-
lymére.

7. Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, qui est
capable d’étre insolubilisée aux solvants par chauffage au dela de T;.

8. Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou I'alu-
minium phtalocyanine substituée a pour formule
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ou X est choisi dans le groupe consistant en chlore, brome, hydroxy, alcoxy de C; & C, ou carbonyloxy
de C,acC,etY,,Y,, Yset Y, sont choisis dans le groupe consistant en hydrogéne, chlore, brome, hydroxy,
alkyle de C; a Cg, hydroxyalkyle de C, a Cg, alcoxy de C,a Cg, amino, amide de C, a Cg, nitro, cyano
et/ou carbonyle de C, a C,.

Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou ladite
aluminium phtalocyanine substituée est la chloroaluminium chlorophtalocyanine.

Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou ladite
aluminium phtalocyanine substituée est la bromoaluminium bromophtalocyanine.

Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 1, ou ledit
polymére a au moins un composant qui est capable de former une liaison hydrogéne.

Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 11, ou ledit
composant qui est capable de former une liaison hydrogéne est un groupe hydroxy.

Composition de polymére-phtalocyanine sensible au proche infrarouge selon la revendication 12, ou ledit
polymére est choisi dans le groupe consistant en poly(alcool vinylique), poly(vinylacétal), hydroxyalkyl cel-
lulose, acétyl cellulose, poly(saccharide), poly(vinylpyridine), poly(vinylpyrrolidone), polyépoxyde,
poly(bis-époxyde), polyuréthane, polyamide ou leurs copolyméres.

Méthode de formation d’'une composition de polymére-phtalocyanine sensible au proche infrarouge,
comprenant les étapes de :
(A) revétir sur un substrat une solution d’'une aluminium phtalocyanine substituée et d’'un polymére
ayant au moins un composant capable de former des liaisons d’hydrogéne, en utilisant un solvant qui
est un solvant modérément bon de ladite phtalocyanine et un bon solvant dudit polymére; et
(B) sécher la composition enduite de polymére-phtalocyanine en dessous de Ty dudit polymére.

Méthode de formation d’'une composition de polymére-phtalocyanine sensible au proche infrarouge qui
contientdes diméres d’aluminium phtalocyanine substituée non cristalline et/ou des agrégats de diméres,
comprenant les étapes de :
(A) revétir un substrat d’'une solution d’'une aluminium phtalocyanine substituée et d’'un polymére ayant
au moins un composant capable de former des liaisons d’hydrogéne, en utilisant un bon solvant
commun a ladite phtalocyanine et audit polymére.
(B) traiter la composition enduite de polymére- phtalocyanine avec un solvant ou une vapeur de solvant,
ledit solvant étant un solvant modérément bon de ladite phtalocyanine et un bon solvant dudit polymére;
et
(C) sécher la composition traitée de phtalocyanine en desous de T4 dudit polymére.

Méthode de formation d’'une composition d’'un polymére-phtalocyanine sensible au proche infrarouge qui
contient des diméres d’aluminium phtalocyanine substituée non cristalline et/ou agrégats de diméres,
comprenant les étapes de :

(A) construire sur un substrat une double couche d’'une aluminium phtalocyanine substituée et d'un
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polymére ayant au moins un composant capable de former des liaisons d’hydrogéne

(B) traiter ladite double liaison avec un solvant ou une vapeur de solvant, ledit solvant étant un solvant
modérément bon de ladite phtalocyanine et un bon solvant dudit polymére; et

(C) sécher la composition traitée de phtalocyanine en dessous de T, dudit polymére.

15
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